Comparison of the inactivation of microsomal glucose-6-phosphatase by in situ lipid peroxidation-derived 4-hydroxynonenal and exogenous 4-hydroxynonenal.
1) The effect of 4-hydroxynonenal and lipid peroxidation on the activities of glucose-6-phosphatase and palmitoyl CoA hydrolase were studied. 2) 4-Hydroxynonenal inactivates glucose-6-phosphatase but has no effect on palmitoyl-CoA hydrolase. These effects are similar with those observed during lipid peroxidation of microsomes. 3) The inhibition of glucose-6-phosphatase by 4-hydroxynonenal can be prevented by glutathione but not by vitamin E. The inactivation of glucose-6-phosphatase during lipid peroxidation is prevented by glutathione and delayed by vitamin E. 4) The formation of 4-hydroxynonenal during lipid peroxidation was followed in relation to the inactivation of glucose-6-phosphatase. At 50% inactivation of glucose-6-phosphatase the 4-hydroxynonenal concentration was 1.5 microM. To obtain 50% inactivation of glucose-6-phosphatase by added 4-hydroxynonenal a concentration of 150 microM or 300 microM was needed with a preincubation time of 30 and 60 min, respectively. 5) It is concluded that the glucose-6-phosphatase inactivation during lipid peroxidation can be due to the formation of 4-hydroxynonenal. The formed 4-hydroxynonenal which inactivates glucose-6-phosphatase is located in the membrane. If this mechanism is valid it implies that a functional SH group of glucose-6-phosphatase is layered in the membrane. However, an inactivation of glucose-6-phosphatase by desintegration of the membrane by lipid peroxidation cannot be ruled out.